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Background: Champagnes (or sparkling wines that are made using the ‘méthode champenoise’) are composed of
white and/or red wine grapes. Their relative proportions are thought to contribute to a sparkling wine’s distinctive
flavour profile, but this has not yet been tested empirically. We, therefore, conducted a blind tasting experiment in
which the participants had to report the perceived proportion of white grapes in a range of seven sparkling wines
(including six Champagnes).
Results: The participants, including four expert, six intermediate, and five novice Champagne tasters, were unable
to accurately judge the percentage of white grapes in the wines. Instead, the perceived proportion of white grape
was correlated with the dosage and alcohol content of the wines. The hedonic ratings for the Champagnes did not
correlate with price. Further, the more expensive Champagnes were only appreciated by the expert tasters.
Conclusions: Dosage and alcohol content appear to be the two attributes that tasters rely on when judging the
contribution that different grape types make to the distinctive flavour of a sparkling wine. In the case of
Champagne, flavour perception relies on a complex combination of factors including alcohol content, dosage, price
expectancy, and experience with the product. The present results have implications for marketing Champagnes;
they might be better if focused on the distinctive characteristics of each cuvee, or simplicity (blends versus non-
blends), since these might be easier characteristics to detect than the proportion of white versus red grapes.
Keywords: Blind tasting, Blends, Sparkling wine, Grape colour, Champagne, ExpertiseBackground
Is the reputation that Champagne has amongst many
consumers attributable to the quality of its component
base wines and the craftsmanship of their blending, or
is branding perhaps the major contributor to the per-
ceived prestige of this drink? In his book Wine Scandal,
Fritz Hallgarten ([1], pp. 116-117) describes an occasion
in which a group of wine consultants tried to identify
the glass containing the Champagne among ten spark-
ling wines. Virtually no one succeeded in this task.
Interestingly, though, the consultants thought that
whichever sparkling wine tasted best to them was the
Champagne (often, this turned out to be a less expen-
sive sparkling wine from somewhere such as Israel or* Correspondence: vanessa.harrar@psy.ox.ac.uk
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reproduction in any medium, provided the orLuxembourg). Many studies have questioned the correl-
ation between liking and price when wines are tested
under blind tasting conditions (see [2], for a review).
Casual reports have suggest that people follow a similar
pattern with sparkling wines - that is, rating them on
the basis of liking when tasted blind- but when brands
are revealed, other attributes such as price, brand ap-
preciation, Champenoise origin, or composition of
grapes influence ratings considerably (for example, the
higher the price, the better the perceived quality; [3-6];
see [7] for a review).
One of the few peer-reviewed studies to have looked
specifically at Champagne was conducted by Lange and
colleagues [8] on social drinkers in France. They
presented participants with five brut non-vintage Cham-
pagnes varying in price from €11 to €23, three of which
were bottles from a selection of well-known Champagne
houses from the former ‘Syndicat des Grandes Marques’.td. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
Harrar et al. Flavour 2013, 2:25 Page 2 of 10
http://www.flavourjournal.com/content/2/1/25One group of participants had to rate how much they
liked each Champagne, while another group had to say
how much they would be willing to pay for it. Both
groups performed these tasks under two conditions: first
in a blind tasting condition, and then again when given
the names of the producers. After the reveal, the partici-
pants were offered a chance to re-taste. Lange et al.
reported differences for both ratings in the two condi-
tions. On average, the social drinkers who were tested in
this study were willing to pay significantly more for the
top-brand Champagnes (which they reported liking
more when the labels were revealed), and less for the
unknown brands. In addition, knowing the identity of
the brand (and, therefore, the approximate commercial
price for the wine) introduced a greater degree of separ-
ation between the price estimates than it did for the he-
donic scores. These results therefore suggest that, at
least amongst social drinkers, the presence of effective
labelling and branding (giving the taster information
about typicity, prestige, cultural associations, price, etcet-
era) constitutes an influential factor in driving consumer
preference. One important caveat to be kept in mind
here though is that those participants who generally
bought their Champagne from a producer were less
influenced by the presentation of the bottle, while those
participants who showed little or no brand loyalty at-
tached greater importance to the label, showing, per-
haps, relatively little knowledge of Champagnes. We
hypothesized that expert tasters, who might be more
attuned to the sensory properties of the product (intrin-
sic cues), would be less affected by extrinsic factors. Ex-
perts may be more likely able to detect the distinctive
contribution that the different grapes make to its flavour
without necessarily seeing the label (where such infor-
mation is often available).
Champagnes are typically divided into three groups
based on their grape composition: Blanc de Blancs
(100% Chardonnay, white grapes), Blanc de Noirs (100%
Pinot Noir and/or Pinot Meunier, red grapes), and
blends (of white and red grapes). Blends report the
exact proportion of each grape on the label as an indica-
tion of the flavour to expect. According both to the ex-
perts and to widespread belief, each grape variety brings
a set of distinctive sensory features to the sparkling
wine. Chardonnay is often described as bringing ele-
gance and finesse, with Pinot Noir providing red-berry
characteristics and structure, and Pinot Meunier pro-
viding both fruit aromas and roundness. According to
the well-respected British wine critic Jancis Robinson,
‘the Pinot Noir…provides the basic structure and depth
of fruit in the blend…[Chardonnay] imparts a certain
austerity and elegance to young champagnes, but is
long-lived and matures to a fine fruitiness. [Pinot
Meunier] provides many champagnes with an early-maturing richness and fruitiness’. The author goes on to
note that Chardonnay ‘has the greatest tendency to go
toasty if aged after disgorgement, but can also develop
finer, creamy, biscuity nuances’ [9]. Pinot Noir ‘does not
retain its freshness for as many decades as Chardonnay
but it arguably provides a more complex wine…goes
biscuity rather than toasty, although toastiness is a com-
mon bottle aroma for this variety’ [10]. Thus, the differ-
ent grape compositions of Champagnes are said to
result in different flavours, but how distinctive are the
flavours? Tom Stevenson admits that ‘a number of
Blanc de Noirs can be so light that it is hard to imagine
they do not contain some Chardonnay’ [10]. With what
degree of certainty, then, can experts work backwards
from the flavour to determine the composition of a
sparkling wine when tested blind?
The participants in this study ranged in expertise from
novice to expert Champagne tasters. They were
instructed to estimate the proportion of white grapes in
seven sparkling wines (including six Champagnes) tasted
blind. The participants were informed only that the
sparkling wines could span the full range (from 0 to
100% Chardonnay grapes), and were chosen to provide a
good range of values including 0, 22, 30, 45, 58, and
100% Chardonnay grapes, with the remainder of the
grapes made up of Pinot Noir and Pinot Meunier. Com-
monly available Champagnes were used in the study,
thus making it impossible for us to vary the composition
of red and white grapes while keeping other factors
roughly constant. Dosage (sugar added to champagne
after bottle fermentation) varied from 6 to 12 g/l, while
amount of time on the lees varied from 1 to 8 years.
These elements were factored into the data analysis in
order to determine whether they correlated with the per-
ceived proportion of white grapes, pleasantness, fruiti-
ness, or sweetness ratings.
Results
Some questions were not answered by all participants
(43 responses out of 15 subjects x 7 champagnes x 8
dependent values, corresponding to approximately 5% of
the data being missing). Missing data were not filled in
since there were no repetitions, the wines varied consid-
erably, and there were very few participants in each ex-
pertise group therefore there was no reasonable value
that could be used as a substitute for the missing data.
Degrees of freedom therefore fluctuate slightly between
statistical tests. No data were removed or corrected; that
is, no exclusion criteria were necessary. The results
presented therefore represent all available data as is.
Analysis of the sweetness and fruitiness ratings
The sweetness and fruitiness ratings were analysed in
order to determine whether there was a correlation
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between sweetness and fruitiness ratings when all of the
data were tested together (across all participants, all
wines, and all levels of expertise). Furthermore, none of
the subsequent correlation analyses between sweetness
and fruitiness, either at the level of individual partici-
pants, or at the level of specific groups of participants
(experts, intermediate, novice), or looking at each wine
separately, revealed any significant correlations either.
Since sweetness ratings were not correlated with fruiti-
ness ratings, these results argue against any kind of ‘halo
dumping’ effect in the present data [11].
Halo dumping occurs when participants are provided
with only one intensity scale (for example, sweetness) to
rate a mixture of similar sensations (for example, sweet-
ness and strawberry flavour). Forced to use one scale to
describe both sensations, there is a danger that partici-
pants may ‘dump’ the second sensation onto the only
available scale they have at their disposal. This effect dis-
appears as soon as participants are provided with a scale
for each sensation. The lack of a significant correlation
between sweetness and fruitiness ratings speaks to the
level of expertise, even of the novice group, in this ex-
periment. A similar previous study (unpublished) with
university students found significant correlations be-
tween the sweetness and fruitiness ratings for seven
Champagnes (similar to those tested here) at all three
self-reported levels of expertise. Here, however, while
the novice and intermediate tasters did not report them-
selves as experienced Champagne tasters, the lack of any
correlation between sweetness and fruitiness demon-
strates their abilities in assessing wines, and gives cred-
ibility to their estimates of the proportion of white grape
in the wines.
Estimated proportion of white grapes
Although certain participants accurately reported the
proportion of white grape in some of the sparkling wines
(see individual data plotted in Figure 1 - correct answers
are points on the solid line), no one was correct more
than two or three times. In order to determine whether
the participants’ responses were significantly different
for the seven sparkling wines tasted, and in order to de-
termine whether the pattern of responses differed reli-
ably as a function of the three groups of responders
(novice, intermediate, and expert), we compared the es-
timated proportion of white grapes for each of the
sparkling wines with a mixed model analysis of variance
(ANOVA). The within-participants factor was sparkling
wine (seven levels) and the between-participants factor
was experience (three levels). This analysis revealed
no main effect of the type of sparkling wine [F(6,54) =
1.07, P = .39], no main effect of experience [F(2,9) =
1.28, P = .32], nor any interaction effect [F(12,54) <1, n.s.].None of the groups (see also Figure 2) showed any
consistent difference in their judgments concerning
the proportion of white grapes in the various sparkling
wines that were tasted. What about when the groups
estimated the proportion of white grape for the cham-
pagnes at the two extreme ends of the scale (Blanc de
Blanc and Blanc de Noir)?
The estimates for the sparkling wines containing 0 and
100% white grapes were compared in order to determine
whether the participants reliably perceived the extreme
difference in the proportion of white grapes. A t-test
was performed in which we compared participants’ re-
sponses to the Blanc de Noir (Mumm de Verzenay
containing 0% Chardonnay grapes) with the Blanc de
Blanc (containing 100% Chardonnay grapes). Once
again, however, the results of this analysis revealed no
significant difference (t(13) = .296, P = .386). Further-
more, the means were actually in the wrong direction;
that is, more of the participants thought that the Blanc
de Blanc contained a smaller proportion of Chardonnay
grapes than the Blanc de Noir (see Figure 3). Looking
at each of three groups separately, it can be seen that
for both the intermediate and novice groups, the means
are in the wrong direction (t(5) = .262, P = .402; and
t(3) = −1.15, P = .167, respectively, see the black and
grey symbols in Figure 3). That said, the responses from
three out of four experts were in the right order (but not
different enough to be significant, (t(3) = .792, P = .243,
see the blue symbols in Figure 3).
If the perceived proportion of white grape did not fol-
low from the actual proportion, then what sensory qual-
ities of the sparkling wines were the participants using
in order to make this assessment? None of the methods
which the participants reported they were using to de-
termine the white grape content (aroma, flavour, and/or
oral-somatosensory textural cues) produced any reliable
correlations, or gave any advantage in terms of correctly
determining the proportion of white grapes in the mix.
The perceived proportion of white grapes was, how-
ever, correlated with some other qualities of the
Champagne: Dosage - the liquor and sugar added dur-
ing fermentation - was negatively correlated (N = 99,
Spearman’s rho = −.255, P = .011), while the alcohol
content was positively correlated (N = 99, Spearman’s
rho = .231, P = .021, see Figure 4). Participants’ esti-
mates concerning the proportion of white grapes in-
creased as the dosage decreased, and as the alcohol
content increased. Note that true alcohol and dosage
levels in the champagne were negatively correlated
(N = 7, r = −.813, P = .026).
The certainty of participants’ responses
Participants also had to rate the certainty with which they
reported the perceived proportion of white wine (where 1
Figure 1 The perceived amount of white grapes in each of the seven sparkling wines as a function of the participant. Participants 1 to 4
were expert Champagne tasters, participants 5 to 10 had an intermediate level of Champagne tasting experience (shown on a shaded
background), and participants 11 to 15 were novice Champagne tasters (though many of them were experienced wine tasters). The actual
amount of white grape is plotted by a solid horizontal line (plots ordered so that this increases from top to bottom and from left to right). The
mean of the tasters’ responses is plotted by a dashed horizontal line. Nota bene that random participant responses would have resulted in a
mean that regressed to 50%, so that random estimates would be more accurate for the Champagnes with approximately 50% white grape.
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to ‘extremely certain’). The data concerning the certainty
of participants’ responses were analysed using the same
mixed model ANOVA as described previously (Wine - 7
levels; Expertise - 3 levels). While expert tasters were
more certain (mean certainty 5.18 ± standard error 1.19)
than the intermediate (4.97 ± 1.07), or the novice tasters
(3.71 ± 1.38), there was no main effect of expertise (F2,9 =
1.051, P = .389). Further, while participants were most cer-
tain with reports concerning the Mumm Rosé (5.81 ±
0.79), and least certain of their judgments for the Mumm
Vintage 2004 (4.02 ± 0.63) there was no significant main
effect of sparkling wine. There was no interaction between
the factors (both F <1).Hedonic ratings
What made the participants like or dislike a particular
sparkling wine? We tested correlations of hedonic ratings
with the perceived proportion of white grape, perceived
sweetness, fruitiness, familiarity, or vintage/NV; and
known attributes of each wine (actual proportion of white
grape, dosage, alcohol content, amount of time on the lees,
or price). The overall score given to the sparkling wine
(out of 10, where 10/10 is excellent) was correlated with
fruitiness (N = 102, Spearman’s rho = .355, P <.001),
vintage/NV assumptions (N = 98, Spearman’s rho = −.373,
P <.001; negative correlation indicates that higher ratings
were associated with ‘vintage’), and familiarity scores
(N = 95, Spearman’s rho = .589, P <.001) (Figure 5).
Figure 2 Mean perceived proportion of white grape across the
three participant groups. Note that the experienced tasters did no
better than the two other groups of tasters when attempting to
determine the proportion of white grapes from taste alone (see text)
suggesting that the proportion of white grapes might not give rise
to a particularly distinctive taste in sparkling wines, as was previously
believed [9,10]. Experienced tasters plotted in blue, intermediates in
black, and novices in grey. In addition, the actual proportion of
white grape that went into each sparkling wine is plotted with a
green ‘x’. Standard errors shown with error bars.
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with the objective price of the bottles (Spearman’s
rho = .032, P = .748, see Figure 5). In fact, the price of
the sparkling wines was not correlated with any of the
participants’ ratings or perceptions (obtained from theFigure 3 Perceived proportion of white grape as a function of
actual proportion of white grapes. The Champagne experts (blue)
performed slightly better than the intermediates (black) and novice
Champagne tasters (grey) but the effects were not reliable enough
to hold up to statistical analysis. The dashed diagonal line represents
the correct estimate.responses in the questionnaire); it was only correlated
with the number of years that the wine had been left
on its lees before being bottled (N = 7, Spearman’s
rho = .865, P <.012), which is a vintage characteristic.
If not the most expensive, which wines were most well
liked, if any?
Figure 5 shows group ratings that have been normalised
based on each participant’s mean rating, so that positive
values indicate that the participants in that group rated
the wine above their individual average. Perrier-Jouët
Belle Epoque Blanc de Blanc 2002 had the lowest overall
rating (rating of 5.86/10, retail price £400) Mumm Vin-
tage 2004 and Perrier-Jouet Belle Epoque 2004 were
rated highest (rating of 7.13/10, retail price £40 and
£100, respectively). Although there were small varia-
tions in ratings, there were no significant differences be-
tween the ratings across the sparkling wines. Similar
results were obtained in an unpublished primary and
smaller scale study conducted with Oxford University
students. There was also no significant interaction be-
tween the ratings on the seven sparkling wines and level
of expertise.
It might be that the Perrier-Jouët Belle Epoque Blanc
de Blanc 2002 (£400) was simply not showing very well;
the wine professional who tasted the samples suggested
that it appeared less expressive than normal on the
palate and had a slight cheese or sweaty note on the
nose (reminiscent of isovaleric acid, a characteristic of
Brettanomyces spoilage). Alternatively, it might be the
case that specialty or aged cuvées can only really be ap-
preciated by expert champagne tasters with significant
experience (that is, they may be an acquired taste). In-
nately unpalatable foods can often become pleasant
(for example, chili and coffee) but this requires, among
other things, repeated exposure (see discussion of hedonic
reversals in [12], p.402).
Colour from aroma ratings
Perrier-Jouët Blason Rose was rated as having the most
reddish aroma (rating of 2.44; 55% red grape) while
Mumm de Verzenay had the greenest aroma (rating of
5.11; 100% red grape). Analysing the aroma-colour asso-
ciation (1-red, 7-green, see Figure 6), with the same
mixed model ANOVA as described previously revealed
no significant difference across the seven sparkling
wines, no difference across expertise groups, and no
interaction between the two (F <1 for each, N.S.).
Discussion
The results of the present study, conducted with a range
of sparkling wines, suggests that people, no matter
whether they are expert Champagne tasters, expert wine
tasters, or simply social drinkers, are unable to reliably
determine the proportion of white Chardonnay grapes in
Figure 4 The alcohol content and the dosage (sugar added during fermentation) plotted as a function of the perceived proportion of
white grape and fitted with a linear regression. Actual data points are plotted in upper panel with filled black circles (nota bene that many of
the points lie directly on top of each other). To enable easier viewing of the correlation effect, the bottom panel plots the means y-value for each
x-value that is repeated (filled grey circles are means).
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dosage and alcohol content are attributes that tasters ac-
tually rely on when judging the contribution each grape
type makes to the distinctive flavour of a sparkling wine.
Our findings are in line with those studies of still wine
that have investigated the ability of people (experts and
non-experts) to sort wines in terms of the characteristics
coming from the grape (that is, the ‘primary aromas’,) ra-
ther than properties of the wine added by vinification,
bottle fermentation, lees contact (amount of time the
bottle-fermented wine is left in contact with the dyingFigure 5 Variation in hedonic ratings as a function of group
and the price of the sparkling wine. Hedonic ratings were initially
reported on a scale of 1 to 10. Each participant’s ratings were
normalised based on the individual’s mean. The group means and
standard errors are plotted here (experts in blue, intermediates in
black, and novice tasters in grey) for each bottle of sparkling wine.
The experts and intermediates gave the highest ratings for the £40
Mumm Vintage 2004, while the novices preferred the £75 Blanc de
Noir, Mumm de Verzenay. The experts rated the Perrier-Jouët Belle
Epoque Blanc de Blancs 2002 (£400) as average, which was much
better than either the intermediate or novice drinkers who rated it
well below average, suggesting that particularly expensive (aged)
wines might only be appreciated by experienced tasters.yeasts before disgorgement when the yeast deposits are
removed and the wine is re-corked), and elevage (the
process of maturing the base [still] wine in oak barrels),
or extrinsic cues from branding and labelling [13-15].
These results add to the literature on the blind tasting of
sparkling wines [1,8] suggesting that this extrinsic infor-
mation might contribute to what people report as being
the characteristic tastes (or qualities) of certain varieties
of sparkling wine.
However, the sparkling wines in this study did not vary
along a single dimension. In addition to variations in the
proportion of white grapes, they were also different in
terms of the place the wine came from, as well as its vin-
tage, quality, alcohol content, and dosage. These various
factors introduce further complexity to the tasters’ task,
but at the same time make the testing/tasting situation
more realistic. Still, future experiments could test an ex-
pert’s ability to make finer grain comparisons of wines
(for example, from the same vintage, or different cuvées
or vintages from the same Champagne house, or sort
white grape-only wines from different regions - see
[15]). A skilful chef de cave might be able to discover,
after experimenting with particular blends, the difference
each component makes to the overall well-integrated fla-
vour of the Champagne.
Although the results show that experienced Cham-
pagne drinkers are not able to judge the contribution of
each grape variety to the flavour of a Champagne, tasters
certainly recognised differences between the wines and
rated them differently. It would therefore be wrong to
infer from the fact that tasters cannot perceive the dif-
ference that the proportion of the various grape varieties
makes to the blend, that it did not make a difference to
the resulting flavour of the blend. Instead, we hypothe-
sise that success in blending has made it more difficult
for tasters to identify the particular contributions made
by each grape variety to the overall flavour profile. This
Figure 6 Experimental set-up. On the left, the table is laid out with glasses and the questionnaires are shown. On the right, the first question in
the response booklet is demonstrated. For this question, participants had to choose which of the seven coloured cups best matched the smell/
nose of the sparkling wine. For half of the participants, the left-right ordering of the colours was reversed (that is, the deep red glass appeared on
the left of the score sheet).
Harrar et al. Flavour 2013, 2:25 Page 7 of 10
http://www.flavourjournal.com/content/2/1/25suggests another intriguing possibility worthy of further
investigation: Whether complexity might be more easily
recognised than the actual components in the wine. In
support of this point, we found that Perriet Jouet Belle
Epoque Blanc de Blanc was correctly identified as a
non-blend by nine tasters (five were correct, while an-
other four people guessed it was a Blanc de Noir; see
Figure 1). Other samples were speculated to be non-
blends by at most three tasters. It would be interesting
for future studies to compare the perceptual heuristics
applied to simplicity versus complexity in blended and
non-blended wines.
Another interesting result to emerge from the present
study is the fact that there was no correlation between
the objective price of the bottles and our participants’
preference ratings for the sparkling wines tasted blind.
This replicates previous results [8], and extends them
over a much wider price range (€11 to €23 in Lange et
al.; £18 to £400 here). A lack of correlation between
preference and price fits with the much larger body of
research on still wines (see [2] for a review). We would
also like to suggest, as an area for future research, that
this effect might be different for experienced tasters as
compared to social drinkers. Based on these results, we
suggest that more expensive champagnes, with attributes
related to ageing, might only be appreciated by expert
tasters who are more likely to have previously experi-
enced such flavour profiles.
Were the self-declared expert Champagne tasters in
the present study a representative sample? Of course,
with more expert tasters some tests would have been
more powered and certain of the null results might have
reached significance (for example, with about 15 experts
reporting in the same way as the four that were tested
here, there would be enough power to reliably conclude
that experts estimate the Blanc de Blanc as having more
Chardonnay than the Blanc de Noir). However, such a
large sample of expert Champagne drinkers might notbe possible outside the region. Instead, as described in
the Methods section, all the participants tested in this
study had professional activities related to wine or
spirits, including the novice and intermediate Cham-
pagne tasters. Some of those that self-assessed them-
selves as expert Champagne tasters were writers and
journalists on the topic (note that previous verbalization
of characteristics of wines tasted may have affected their
taste perception [16,17]), while others indicated that they
were wine merchants. The individuals we tested are
likely to have had significantly more experiences and ex-
posure to Champagne than those tested in previous re-
search [1,8], making these results highly novel. The
high baseline of tasting knowledge across the whole
sample is demonstrated by the lack of correlations be-
tween the sweetness and fruitiness ratings for the wines.
Using a lack of correlation between perceptually ‘similar’
attributes might provide an independent means of cat-
egorizing people as expert or non-expert tasters in fu-
ture research.
Were the champagnes fairly presented? Participants in
the present study only had limited access to cues such
as the size of the bubbles, the quality of the mousse,
and the amount of dissolved CO2 since they were sam-
pling in random order sequentially. For example, the
size of the bubbles can be used to distinguish between
Champagne and Cava. These cues provide quality in-
formation which could have been used by the tasters to
distinguish between the wines they were sampling [18-20],
but there is little evidence to suggest that they would
provide information about the proportion of white ver-
sus red grapes in the wine. Colour, on the other hand,
could have provided an important cue. This study there-
fore employed blind tasting.
Although blind tasting is a technique that is com-
monly used, it may not provide results that are transfer-
rable to normal, namely sighted, taste perception.
Pangborn and her colleagues [21] revealed that experts
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the untainted (uncoloured) white wine. By contrast, the
non-experts’ sweetness ratings were not influenced by
the colour of the wine. As such, experts who, knowingly
or unknowingly, use colour when assessing the propor-
tion of white and red grapes in a sparkling wine might
be misled [22-24]. It is also worth noting that the glass
itself may also have had an influence on the flavour [25].
Conclusions
The current study balanced laboratory testing proce-
dures (using professional black tasting glasses) with a set
of realistic wines that varied in composition along mul-
tiple dimensions. The group of expert Champagne
tasters was not able to reliably determine the proportion
of white grapes in the seven sparkling wines tasted. One
should certainly not conclude from our results that the
percentage of these grapes makes no difference to the
taster’s experience (most of the participants distin-
guished between the Champagnes, as seen from the vari-
ability in their responses to each wine). Instead, it seems
that the contribution to flavour that the proportion of
these grapes makes cannot be detected. Indeed, the goal
in blending wines is that their component parts - fruit,
acidity, alcohol, lees character - are all present but with
no single attribute dominating the others. That is, a ‘well
blended’ or balanced wine may well disguise the compo-
nents that have gone into producing the resulting fla-
vour. Further experiments are therefore needed in order
to assess the tentative interpretation of the results put
forward here, results which could contribute significantly
to the as yet ill-understood notion of simplicity and
complexity in flavour perception.
Methods
Participants
Fifteen participants gave their informed consent prior to
taking part in the tasting. Their median age was 30 years
(ranging from 21 to over 60) and 11 were male. The stud-
ies have been approved by the Central University Research
Ethics Committee of the University of Oxford and are
therefore in compliance with the Helsinki Declaration. The
whole sample had been involved in professional activities
related to wine or spirits. To assess Champagne expertise,
in particular, the participants were given the following
questions: ‘How would you rate your experience with
Champagne? Novice, intermediate, or expert’ and ‘Is your
professional activity related to Champagne? Yes, no, please
specify’. We chose to avoid mixing kinds of expertise be-
cause perceptions of wine are known to differ among dif-
ferent kinds of experts [26]. For instance, experts included
critics but importantly did not include any wine-makers or
sommeliers. As such, there were four expert Champagne
tasters who included wine merchants, well-knownChampagne critics/journalists/writers specializing in cham-
pagne, and trade ambassadors for a Champagne house.
There were six intermediate Champagne tasters, which in-
cluded wine and spirit trade retailers, writers/journalists for
food and wine columns, and sales representatives for
Champagne houses. Finally, there were five self-assessed
novice Champagne tasters, who included wine brand
owners, people who worked for a Champagne house,
wine trade, and spirit ambassadors who generally
drank Champagne monthly.
Stimuli
The seven sparkling wines used in the present study
consisted of six Champagnes: Mumm de Verzenay,
Mumm Rosé, Mumm Vintage 2004, Perrier-Jouët Blason
Rosé, Perrier-Jouët Belle Epoque 2004, Perrier-Jouët
Belle Epoque Blanc de Blancs 2002, and a Ridgeview
Bloomsbury Non-Vintage Sparkling wine from Sussex
(UK) - the only sparkling wine not made in Champagne
but made of the same grape varieties and using the same
method. These wines were chosen to provide a range
from 0 to 100% Chardonnay grapes (see Table 1; [see
Additional file 1 for the tasting notes for each wine]).
To ensure quality control, each bottle of sparkling
wine was tasted by a professional (not included as a par-
ticipant in the study) before being poured. This step en-
sured that none of the bottles had any obvious faults. At
the end of the experiment, all of the sparkling wines
were re-tasted by the same professional (once they had
warmed-up significantly). The expert suggested that one
of the bottles of Perrier-Jouët Belle Epoque Blanc de
Blancs 2002 might not have been showing all that well.
It had some slight characteristics of Brettanomyces
spoilage (cheese or sweaty note on the nose) and was
somewhat less expressive than usual, but it was by no
means definitely off.
The wines were presented to the participants in pro-
fessional black ISO tasting glasses that had just been put
through the dishwasher; the expert who was asked to
check the glasses, and was sensitive to potential prob-
lems with residual detergent, detected no such problem.
The wines were served at the same temperature (they
were removed from refrigeration at the same time) and
had nearly the same amount of time to breath before be-
ing tasted (the first glass was poured about five minutes
before the last glass, and approximately 15 minutes be-
fore the participants began tasting).
Design
The experiment was conducted in the University of
London in a quiet, well-lit air-conditioned room. Partici-
pants sat at a table with at least 1 m spacing between adja-
cent tasters. A line of seven opaque black glasses
containing a tasting quantity of the sparkling wines (each
Table 1 The seven sparkling wines (including six Champagnes) evaluated in the present study
Sparkling wine Year % White grapes % Red grapes Alcohol Dosage Lees Retail
Name Chardonnay Pinot Noir Pinot Meunier (%) (g/l) (years) price (£)
Mumm de Verzenay NV - 100 - 12.5 6 5 75
Mumm Rosé NV 22 60 18 12.0 12 3 39
Mumm Vintage 2004 30 70 - 12.5 6 5 40
Perrier-Jouët Blason Rosé NV 45 50 5 12.0 12 1.08 50
Perrier-Jouët Belle Epoque 2004 45 50 5 12.5 8 6 100
Ridgeview Bloomsbury 2009 58 30 12 12.5 8.4 0.67 18
Perrier-Jouët Belle Epoque 2002 100 - - 12.5 8 8 400
Blanc de Blancs
NV, non-vintage.
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booklet, and a pen were placed in front of each partici-
pant’s place prior to their arrival at the testing station (see
Figure 6). The wines were randomly ordered between par-
ticipants and three-digit codes were used to identify which
set of answers corresponded to which wine. An opaque
black spittoon was placed at each table. Each participant
was also given a glass of water for rinsing as necessary.
The group of participants received a three-minute
briefing at the start of the session to ensure that they all
had the same background information and instructions
prior to the experiment. The participants were informed
that the sparkling wines could cover the full range of
proportions of Chardonnay grapes (the questionnaire
also said 0 to 100%). They were told that certain glasses
might contain the same wine. They were informed that
their neighbours might have different wines, and that
they would likely be presented in a different order. They
were instructed to begin tasting (and rating) with the
glass on the far left and progress rightward, turning to a
new page for each new wine. They were told not to go
back to any of their previous glasses (or answer sheets)
once they had moved on.
For each wine sample, there were a total of nine ques-
tions asked exactly as presented below (that is, there
were no visual analogue scales) except that Question 1
was preceded by the image of coloured glasses displayed
in Figure 6. The participants were informed that they
should answer the first question before tasting (as it re-
lated to the smell/nose of the wine). Each question from
the questionnaire was briefly explained and participants
had the opportunity to ask for further clarification. Dur-
ing this process, the experimenter clarified that the over-
all rating (Q6) referred to hedonic preference (not the
quality of wine per se), and Q9 was where tasters could
hazard a guess at the brand/producer/type of cham-
pagne. There was also a blank space where tasters were
invited to write down any tasting notes they might have.Since 50% of Q9 was left blank, it was not analysed;
for reference, of the 55 guesses (from 15 participants
and seven Champagnes), seven were correct. The major-
ity of the participants took no more than 40 minutes to
complete the tasting.
1. Which colour best matches the smell of the
Champagne? (see Figure 6)
2. What percentage of the Champagne is made from
White grapes? (0 to 100)
3. How certain are you of the proportion of white
grapes in the Champagne? (1-Not at all certain;
10-Extremely certain)
4. How SWEET is the Champagne? (1-Not at all sweet;
10-Extremely sweet)
5. How FRUITY is the Champagne? (1-Not at all
fruity; 10-Extremely fruity)
6. Rate the Champagne (out of 10) (where a higher
value indicated a higher rating)
7. Do you think the Champagne is Vintage?
(Non-Vintage or, if Vintage, give a year)
8. Are you familiar with this Champagne? (1-Not at all
familiar; 10-Extremely familiar)
9. What would you say this Champagne is?
Additional file
Additional file 1: The tasting notes for all sparking wines tested.
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